The measurement of negative charge content in cartilage using a colloid titration technique.
A colloid titration technique has been used to determine the sulfate and carboxylate content of various glycosaminoglycans and has been validated by comparing the results with data obtained using well-established techniques. The method has been applied to the measurement of the negative charge content of cartilage slices at various depths from the articular surface and to the determination of sulfate and carboxylate contents in bovine nasal septa. Titrations of nasal septa were performed on milled cartilage, on cartilage digested with papain and on proteoglycans purified by cesium chloride gradient centrifugation of guanidinium chloride extracts. The sulfate content was similar for all three preparations (0.5 mu eq per milligram dry cartilage). However, the carboxylate content determined on milled cartilage was 40% higher than that obtained for cartilage digested with papain or for purified proteoglycans; this implies the possible contribution of carboxyl groups from structural glycoproteins present in the extracellular matrix. The carboxylate content determined on purified proteoglycans was in excellent agreement with values calculated from chemical analyses.